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Remarks 

aaim* 1, 3-10, 12-21, 23-25, 27-36 and 38-40 are currently pending. Claims 2, 11, 22, 
26 and 37 have been canceled in this amendment without prejudice to pursuing the srubjeot 
matter of these daims in a fiirther ^Ucatioi. Oaims 1 and 36 have been amended to specify 
&at the plasma e:cposure time is between 1 0 seconds and 1 minute, that the treatment m ihe 
second d^ambcx includes «q,osore to an e-beam or UV radiation and that the additional porogen 
is removed during this treatnient to further increase the porosity of low^k dielectnc film. 
Support for these amendments may be found throughout the specification including in Figure 4A 
and the associated discussion on page 21, and in originally filed claims 2, 25 and 37. 

Claims 1, 5. 7, 15-18, 23, 25, 36 and 38 have also been amended to correct various 
typographical and syntactic errors and make other minor changes. 

•me specification has been amended to update appUcation serial numbers and to correct 

typogtaphical errxns. 

Obj-ecUons to the Specification 
The disclosure was objected to for containing blanks where serial numbers of 
appUcations should be provided- Applicants have amended the specification on pages 1, 3, 16 
and 18 to update application serial numbers, and believe these amendments obviate the 
objections. 

Rejections Under 35 USC §112, second paragraph 

Claims 1-40 are rtgected under 35 USC §112, second paragraph, as being indefinite. 
Applicants address each of the rejections below: 

aaims 1 and 36 were rg'ected for not having a clear connection between "the precursor 
fihn" and the "porous low-k dideotiic film." AppUcants have amended these claims to specify 
that the low-k dielectric film is fomied by removing precursor from the precursor fihn and 
bdieve Hcas amendment obviates the rejection. 

aaim 5 has been amended to delete reference to «silane.»' AppHcants beHeve this 
obviates the rejection of the daim fi>r containing an improper Markush group. 

With respect to daim 6, Applicants disagree that TMSA (trimethylacetylene) totally 
encompasses BTMSA (bis-ttimelhylacetylene), AppUcants believe that it is clear that TMSA 
lefers to mono-trimethyiacetyiene or Si(CH3)3C^H, wMdi is mutually exdusive fix)m bis- 



9 



PAGE 11/17 ' RCVD AT 3/28/2008 9:38:40 PM [Eastern Daylight Tune] ' SVR:USPT0-ffXRF«16' DNIS:2738300 * CSID:S106630S20' DURATION {mm)'m 



MAR. 28. 2008 •6:48PM 5106630920 



NO. 375 P. 12 



trimethylacetjdcne or Si(CH3)3C^Si(CH3)3. If the Examiner believes it necessary. Applicants 
propose to amend the claim to recite mono-TMS A. 

AppUcants have amended claim 8 to correct a typographical error, namely changing 
'•pierie'' to "pinene," Applicants apologize for the confusion this error appears to have caused 
and tiiank the Examiaer for the apparent efforts esqjended in arriving at the correct interpretation 
of the claim language. AppUcants have also amended the specification to correct similar 
typographical errors. 

Applicants have amended claim 16 to clarify that gas modifies hydrogen and nitrogen, 
i.e., the hydrogen and/or nitrogen sources comprise N2 and/or Hj. 

Applicants have amended claim 17 to recite 'plasma exposure in (b)'^ rather than '"plasma 
treatment." 

Applicants have amended claim 1 8 to specify that file chamber pressure in question in the 
chamber presstire of the first chamber, and that it is between 0.5 and 20 Torr. Applicants believe 
this amendment makes dear that a value somewhere between the claimed values is employed 
during processing. 

AppUcants have amended claim 23 to recite that 'the first and second chambers are both 
in the same multi-chamber apparatus." Applicants believe this makes clear that the second of 
possible interpretations of the Examiner is claimed, and that the reference to first and second 
chambers in claim 1 indeed requires two different chambers. While Applicants believe that it is 
clear that claim 1 requires two separate chambers, Applicants propose to further amend the claim 
if the Examiner believes necessary to clarify this point. 

Claims 25 and 38 have been amended to replace "precursor film" with **porous low-k 
dielectric layer," Applicants beUeve these amendments clarify the claims and are consistent with 
the amendments made to claims 1 and 36. 

Witfi regard to claims 24 and 36, AppUcants beUeve that is it is dear fiiom Ihe 
specification fliat '•vacuum integrated'* refers to the chambers being integrated under a vacixum, 
i.e., *to prevent wafer exposure to ambient and contaminants between operations" (page 14, lines 
10-15). Thus, **integrated** refers to the transfer or area between diambers as being under 
vacuum, as well as the individual chambers. 

Applicants beUeve Ihe above-described amendment to daim 38, in which **p!recursor 
layer" is replaced by **porous low-k dielectric layar" obviates the rejection of claim 38 as lacking 
antecedent basis for "precursor film." 

AppUcants beUeve that these amendments and remarks fully address the rejections under 
35 use § 1 12, second paragraph, and request that the rejections be withdrawn. 

10 



PAGE 12/17 ' RCVD AT 3/28/200S 9:38:40 PM [Eastern Daylight Ti^^^ 



MAR. 28. 2008 6:48PM 5106630920 



NO. 375 P. 13 



Rejections Under 35 USC §112. first paragraph 

aaims 8 and 1 1 are rqected wnder 35 USC § 1 12, first paragraph, as laddng enablement 
With regaid to claim 8, applicants tffv© amended (he claim to recited pinene, ralher than piene. 
Applicants submit that flie daim is now folly enabled AppUcants have canceled claim 1 1, IhttS 

obviating the rejection. 

Applicants believe fliat these amendments and remarksiiilly address the rqections under 
35USC §112, first paragisi*, and reqwstlhatliier^ections be withdrawn. 

NovrStatutory Double Patenting Rejections 

aaims 1-16, 11, 12, 15-18, 21-24, 26, 27, 32-37, 39 and 40 are rgected on Ihe grotjnd of 
nonstatutory obviousness-type double patenting over claims 1, 4-8. 11, 12, 25, 26, 30-32, 35 and 
37 of U.S. Patent No. 7,166,531. Qaims 1-16, 9, 11, 12, 15-24, 26-37, 39 and are rgected on 
the ground of nonstatutory obviousness-type double pateiting over claims 1, 3-7, 10-19, 21 and 
23-28 of U.S. Patent No. 7,176,144. 

AppUcants are submitting a terminal disclaimer over Ihe '531 and *144 patents with this 
responscL As noted in Ihe Action, a timely filed tenninal disclaimer may be used to overcome a 
rejectioii based on non-statutory double patenting. Accordingly, Applicants request that the 
T^ections be withdrawn. 

Rejections Under 35 USC §103 

Claims 1-18, 20-24, 26-37, 39 and 40 are rejected under 35 USC §103(a) as bemg 
unpatentable over U.S. Patent Publication No. 20040096672 to Lukas et al. (Lukas), or iix the 
alternative, over Lukas in view of U.S. Patent No. 6,268,288 to Hautala et al. ("Hautala"). 
Claims 19, 25 and 38 are rejected as being unpat€«table over Lukas, optionally in view of 
Hautala, and forther in view of one or more additional references. 

AppUcants have amended the claim 1 to specify that the plasma exposure time in 
operation (b) is between about 10 seconds and 1 minute, and also to specify that operation (c) 
further removes additional porogen from the film. 

Applicants' claimed invention relates to a process of preparing a strong, low-k dielectric 
fihn. As claimed, Applicants* claimed method recites a specific process sequence that results in 
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optimsa pmperties and hi^-throughptrt. Neither the specific sequence of process operations nor 
results obtained are taught or suggested by the cited art. 

SpecificaUy, the claimed time range results in sufficient quantities of porogen by plasma 
removed such that subsequent treatment to improve mechanical strength expels reduced 
quantities of porogen without unnecessarily prolonging the plasma exposure time. As described 
in the specification with reference to Figure 4A, significant quantities of porogen are removed 
after 10 seconds. After about 1 minute, however, porogen removal drops precipitously. 

The formed dielectric fihn then undergoes a second treatment, in a second chamber, to 
remove additional porogen and increase porosity and mechanically strengthen the film. The 
overall process results in hi^ process efficiency while reducing the amounts of hard to clean 
poiogen expelled during treatment in a UV or e-beam chamber. 

At least because the neither a plasma exposure time in operation between about 10 
seconds and 1 minute nor a subsequent treatment operation that ranoves additional porogen 
from the fihn are taught or suggested by the cited refisrences. Applicants submit claim 1 is 
allowable. 

Lukas describes two distinct operations: 1) an exposure operation in which pore-former is 
removed, and 2) a treatment operation in which the mechanical integrity of the network is 
mcreased. As noted by the Examiner, the treatment operation may occur before, during or after 

the exposure operation. 

Lukas does not describe or suggest Applicants' claimed range of plasma exposal© to 
remove porogen of 10 seconds to 1 minute. As indicated above, this specific range results in the 
most porogen removed. Two time ranges relevant to porogen removal and/or plasma treatment 
are described in Lukas: the exposure step is described as being conducted for "a time of about 60 
mimites or less, preferably about 1 minute or less, and more preferably about 1 second or less" 
(paragr^h 57), while plasma treatment is described as occdning from "0.01 min to 12 hours" 
(paragraph 63). AppHcants submit that Lukas does not teach or suggest the claimed optimal 
range of exposure times with sufBcient specificity to anticipate or render obvious the claimed 
invention. AppUcants note for example that the lowest cod of the claimed range is 10 ten times 
the preferred exposure time of less than 1 second in Lukas, whUe the upper end of the plasma 
treatment time described is Lukas is 720 tiines the upper end of Applicanls* daimed range. 

Lukas also does not teach or suggest a second e-beam or UV treatment to remove 
additional porogen and increase the mechanical integrity of the fihn. Specifically, Lukas 
describes the treatment operation as follows: 
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The treatment step may increase the mechanical integrity of the material by, for 
sample, promoting cross-linking within the porous film, stabilize the porous 
film^ and/or remove additional chemical species from the network rather than 
forming pores, (paragraph 60, emphasis added). 

Thus, while the treatment operation of Lukas may increase mechanical integrity, etc., it 
does not create additional porosity as the instant daims require. It should be noted that this 
additional operation is particularly significant for mefliods in which the initial porogen removal 
is performed by plasma treatoiOTt Compare Figures 4A and 4B, for example: the inventors 
found that UV treatmeixt (Figure 4B) removes significantly more porogen than does plasma 
treatment (Figure 4A). Thus, an additional porogen removal operation may be more salient in 
cases wh^e the initial porogen removal mediardsm is plasma than in cases where the porogen 
rwoval mechanism is UV as is emphasized in Lukas. 

Hautala does not cure the deficiencies of Lukas. For at least these reasons, Applicants 
submit Aal daim 1, and its dependent claims, are patentable over the cited art. Similar 
amendments were made to claim 36, and Applicants submit that it and its d^endent claims are 
also patentable over the cited art- 

For at least these reasons. Applicants request that the Examiner withdraw these 35 U,S,C. 

§ 103(a) rejectioxxs. 

Conclusion 

Applicants believe that all pending claims are allowable and respectfully request a Notice 
of Allowance for this appUcation from the Examiner, Should the Examiner believe that a 
telq)hone conference would expedite the prosecution of this application, the undersigned can.be 
readied at the telephone numb^ set out bdow. 

Respectfidly submitted, 

Weaver Austin ViUeneuve & Sampson LLP 

Denise S. Bergin 
Registration No, 50,581 

P.O. Box 70250 
Oakland, CA 94612^250 
Telephone 5 1 0-267-4 1 42 
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